INTRODUCTION
Mucocele-like tumor (MLT) of the breast was first reported by Rosen (1) in 1986 as benign neoplasia analogous to mucocele of the minor salivary gland. This lesion is characterized by mucus-filled cysts lined by flattened epithelium with only a focal tendency to papillary hyperplasia. Another constant finding is an extrusion of mucin into the surrounding stroma. Subsequent reports identified MLT associated with ductal hyperplasia and carcinoma (2) (3) (4) . More recently, MLT has been considered as a spectrum of pathologic lesions, including benign tumor, atypical ductal hyperplasia, ductal carcinoma in situ, and mucinous carcinoma (5) . In Korea only a few cases of MLT have been reported (6) (7) (8) .
We describe a case of MLT associated with ductal carcinoma in situ and mucinous carcinoma in a 34-yr-old female.
CASE REPORT
A 34-yr-old female presented with a palpable mass in the right breast. The mammograph showed an ill-defined and lobulated mass with tiny microcalcifications. Excisional biopsy was done. The specimen measured 2.6×2.0×1.5 cm and had a lobulated surface. The cut section revealed multiple aggregated cysts containing gelatinous materials. Histological examination showed multiple cysts of varying size (Fig. 1) . The cysts contained an amorphous mucinous secretion. Extrusion of mucinous material into the surrounding stroma was also observed. The mucinous content in the cysts and in the stroma was positive for periodic acidSchiff with diastase and mucicarmine. The lining of the cysts in most areas were of flat or cuboidal epithelium and devoid of cellular atypia (Fig. 2) . The lining epithelium showed proliferative change ranging from atypical ductal hyperplasia to ductal carcinoma in situ, micropapillary type (Fig. 3) . A microscopic focus of mucinous carcinoma within MLT was also noted (Fig. 4) . None of the neoplastic lesions were positive for S-100 protein (Zymed, San Francisco, CA, U.S.A., predilute), carcinoembryonic antigen (Zymed, predilute), and p53 protein (Zymed, dilution 1:50).
There was no residual MLT or mucinous carcinoma in the subsequent modified radical mastectomy specimen. Axillary lymph nodes were free of tumor metastasis. The patient is alive and well without evidence of disease 54 months after operation.
Mucocele-Like Tumor of the Breast Associated with Ductal Carcinoma In Situ and Mucinous Carcinoma : A Case Report
Mucocele-like tumor (MLT) of the breast is a rare neoplasm. Although this lesion was considered benign when first described, the concept of a pathologic continuum with mucinous carcinoma was evident in subsequent reports. Only a few cases of MLT have been reported in Korea. We describe a case of MLT associated with ductal carcinoma in situ and mucinous carcinoma in a 34-yr-old female. Histological examination showed multiple mucus-filled cysts of varying size. Extravasated mucin was present in the surrounding stroma. The lining of the cysts in most areas were of flat or cuboidal epithelium and devoid of cellular atypia. The lining epithelium showed proliferative change ranging from atypical ductal hyperplasia to ductal carcinoma in situ, micropapillary type. A microscopic focus of mucinous carcinoma within MLT was also noted. None of the lesions exhibited epithelial reactivity for p53 protein. The patient is alive and well without evidence of disease 54 months after initial treatment. This case supports the concept that MLT encompasses a spectrum of pathologic lesions including benign tumor, atypical ductal hyperplasia, ductal carcinoma in situ, and mucinous carcinoma. 
DISCUSSION
The term MLT of the breast was used by Rosen (1) to describe mucus-filled cysts lined by flattened epithelium with focal areas of hyperplasia often producing a papillary pattern. The extruded mucinous material is commonly present within the stroma. Rosen distinguished MLT from mucinous carcinoma. In contrast to the lack of association with malignancy in Rosen' s cases, Ro et al. (2) reported seven cases of MLT associated with atypical ductal hyperplasia or microscopic foci of mucinous carcinoma. The mucin of MLT was identical with that of mucinous carcinoma, and they suggested that some MLTs may be the early form of mucinous carcinoma of the breast. Subsequent reports identified MLT associated with ductal hyperplasia or mucinous carcinoma (3, 4) . In this case all these morphological features of MLT were identified. In addition, ductal carcinoma in situ and mucious carcinoma were also observed.
Weaver et al. (9) suggested that MLT and mucinous carcinoma of the breast may represent the two ends of pathological spectrum of mucinous lesions of the breast. More recently, MLT was considered as a spectrum of pathologic lesions including benign tumor, atypical ductal hyperplasia, ductal carcinoma in situ, and mucinous carcinoma (5) . It is important, therefore, to exclude the possibility of carcinoma by examining adequate tissue samples when MLT is found in a breast biopsy.
Hamele-Bena et al. (10) compared the clinical features of benign and malignant MLTs. Malignant MLT had ductal carcinoma in situ or mucinous carcinoma. There were no appreciable differences in age, tumor size, or laterality between patients with benign MLT or malignant one, although MLT with carcinoma had coarse calcification more often than benign MLT. All of the patients were alive without evidence of disease. In this case tiny microcalcification was mammographically detected. The neoplastic epithelium of benign and malignant lesion was negative for p53 protein.
The patient is alive and well after the follow-up of 54 months. Our case supports the concept that MLT encompasses a spectrum of pathologic lesions including benign tumor, atypical ductal hyperplasia, ductal carcinoma in situ, and mucinous carcinoma and MLT with mucinous carcinoma is a low-grade neoplasm of the breast.
The pathogenesis of MLT of the breast is uncertain, but excess production of mucinous secretion or ductal obstruction may be the contributing factors (1, 2) .
The differential diagnosis of MLT includes cystic hypersecretory hyperplasia and cystic hypersecretory duct carcinoma of the breast (11) . However, these lesions show cystically dilated ducts containing a homogeneous secretion. But these lesions are not associated with extravasated mucinous material into the stroma, which is a typical feature of MLT.
